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PA3JIHHHR B 0BPA30BAHHH EJIOKA nPEfl^EJIYflKA y CAMIJOB 
H CAMOK XENOPSILLA CHEOPIS (SIPHONAPTERA: PULICIDAE) 

© JI. IT. Ea3aH0Ba, T. A. BopoHOBa, E. T. ToKMaKOBa 

PfoyneHa nacroTa o6pa30BaHH5i 6jiOKa npeaxcejiyaxa y 6jiox Xenopsylla cheopis, HH(J)HUHpoBaH- 
HblX THnHHHbIM AJI51 TopHO-AjlTaHCKOrO npHpO^HOrO OHara H TpHnTO(})aH3aBHCHMbIM UITaMMaMH 
nyMHoro MHKpo6a. JXnfl o6ohx uiTaMMOB yciaHOBJieHO npeBbimeHHe aojih 6jiOKHpoBaHHbix caMuoB 
no cpaBHeHHK) c caMKaMH. Han6ojibiiiHH npouem 6jiOKnpoBaHHbix caMuoB OTMeneH Ha 7—10-e, 
caMOK — Ha 21-e cyTKH ot Hanajia onbiTOB. 


riOJIOBbie pa3JIHHH5I npH HCCJie^OBaHHH aKTHBHOCTH 6jlOX KaK nepeHOCHHKOB HyMbI 
o6biHHo He oGcyxcnaioTcn, a BHHMaHHe aKueHTHpyeTcn b ochobhom Ha bhaobmx h 
B03pacTHbix oco6eHHOCT5ix. Mexcny TeM b onbiTax no 3apaxceHHio nByx bhaob xpbiCHHbix 
6jiox (Xenopsylla vexabilis hawaiiensis h X. cheopis) B036yflHTejieM nyMbi oTMeneHO, hto 
HaKonjreHHe nncjia MHKpo6Hbix Ten Gonee aKTHBHO nponcxo^HT y caMuoB (Katman e. a., 
1965). B 3KcnepHMeHTe Ha Komanben 6noxe ycTaHOBJieHO, hto caMUbi 6onee CKJioHHbi k 
CM eHe npoKopMHTejin, neM caMKH (Rust, 1994). B onbiTax c cycjiHKOBbiMH GnoxaMH caMUbi 
noTpeGjiHJiH KHCJiopona Ha enHHHuy Beca Tena 3HanHTejibHO 6o;ibme, neM caMKH, hto 
HCcne^oBaTejiH CB5i3ajiH c hx GoJibiuen aKTHBHocTbK), maBHbiM o6pa30M noflBHXtHOCTbio 
(KoHApauiKHHa, flynHHKOBa, 1962). Ha 6noxe Citellophilus tesquorum ciscaucasicus H3 
Bonro-YpaJibCKoro onara nyMbi 6biJiH noKa3aHbi nonoBbie pa3JiHHHH b nacTOTe h cpoxax 
o6pa30BaHHn 6noKa npenxcenynKa. Cpoxn GnoKHpoBaHHn caMuoB 0 Ka 3 anHCb HaMHoro 
Kopone, a nojw 6noKHpoBaHHbix caMOK GbiJia Bbirne (rpaxmaHOB h jx p., 1971). Y noflBH^a 
C. tesquorum altaicus H3 TyBHHCKoro onara nyMbi no cpoxaM 6jiOKHpoBaHH5i nojiyneHbi 
aHanorHHHbie pe3yjibTaTbi, ho caMUbi 6jioKHpoBajincb name (Ba3aHOBa, 1993). 

IlocKOJibKy Bonpoc o bjihhhhh nojia Ha aKTHBHocTb nepenann B036yAHTeJi5i nyMbi 
GnoxaMH cJia6o H3yneH, HccneflOBaHnn b stoh oGnacTH npeflCTaBJunoT onpefleneHHbiH 
HaynHbiH h npaKTHnecKHH HHTepec. Uejibio Harnen paGoTbi HBHJiocb cpaBHHTenbHoe H3yne- 
HHe b 3KcnepHMeHTe nacTOTbi h cpoxoB 6noKoo6pa30BaHH5i y caMuoB h caMOK, hhc|)huhpo- 
BaHHbix AByMn UITaMMaMH B036yflHTejifl nyMbi H3 TopHO-AjiTaHCKoro npnpoAHoro onara. 

MATEPHAJI H METOJlbl 

HccneTOBaHHn npoBenn Ha 6a3e jiaGopaTopHH sKcnepHMeHTaJibHbix xchbothmx HpxyT- 
CKoro npoTHBonyMHoro HHCTHTyra. B onbiTax HcnoJib30BajiH 6 jiox Xenopsylla cheopis , 
6enbix Mbiiuen h flBa uiTaMMa nyMHoro MHKpo6a H3 TopHo-AjiTaHCKoro npnpoflHoro onara: 
TpnnToc|)aH3aBHCHMbiH (H-3321), H30JiHpoBaHHbiH ot 6jioxh Amphalius runatus , h THnnn- 
HbiH (H-3160) ana AaHHoro onara. 06a uiTaMMa BHpyneHTHbi j\Jin Genbix Mbiiuen 
(JlJl 50 < 1000 MHKpoGHbIX KJieTOK). 

HacexoMbix 3apaxcanH Ha 6noMeM6paHe. 3apaxcaioma5i cMecb cocTOBJia H3 paBHbix 
naCTeii fle({)H6pHHHpOBaHHOH KpOBH MOpCKOH CBHHKH H flByXMHJIJIHapflHOH CycneH3HH 
cyTOHHOH KyjibTypbi B036yAHTeji5i nyMbi. MHcfiHUHpoBaHHbix HacexoMbix no^KapMJiHBajiH 
nepe3 2—3 cyT Ha Genbix Mbiuiax b TeneHHe 3 n, 3aTeM hx CHHManH c npoKopMHTenn h 
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npOCMaTpHBaJlH nofl MHKpOCKOnOM UJIfl BblflBJieHHfl 6jlOKHpOBaHHbIX 6jlOX, KOTOpbIX 

OTAejiajiH ot oOmen napTHH. Bcero npoBejin 9 nouKopMOK. Mexcuy nouKopMKaMH Hace- 
KOMbix coaepxcajiH npn TeMnepaType 18 — 20° h OTHOCHTejibHOH BjiaxcHOCTH B03uyxa 
80—95 %. IlpoAOjixcHTejibHOCTb onbiTa cocTaBHjia 21 ueHb. CTaTHCTHnecKyio oOpaOcmcy 
nojiyneHHbix uaHHbix npoBejin CTaHuapTHbiMH MeTOuaMH (Pokhukhh, 1967). 

PE3yJIbTATbI H OECYXCJJEHHE 

B onbiTe c TpHnTO(|)aH3aBHCHMbiM LLiTaMMOM nyMHoro MHKpoOa (H-3321) Hcnojib30Ba- 
Hbi 207 caMOK h 181 caMeu. IlepBbiH caMeu c 6 jiokom npeuxcenyuKa oOHapyxceH Ha 3 — 4-e 
cyTKH nocjie 3apaxcaioiuero KopMjieHHfl HaceKOMbix, nocjieuHHe — Ha 19-e (Ta6;i. 1). 
CaMoe Oojibuioe kojihhcctbo OjiOKHpoBaHHbix caMuoB (28) 3aperHCTpnpoBaHO Ha 10-e 
cyTKH. MacTOTa (JiopMHpOBaHHfl 6jiOKa y caMuoB ot o6mero KonnnecTBa B3flTbix b onbiT 
AOCTHrajia 40.9 %. Cpeun caMOK noxBjieHHe nepBbix oco6en c Ojiokom npeuxceiiyuKa 
3aperHCTpnpoBaHO Ha 7-e cyTKH, nocjieuHHX — b ueHb OKOHnaHHfl SKcnepHMeHTa. Ilpn 
3tom Ha 21-e cyTKH OTMeneHO caMoe BbicoKoe hhcjio OjiOKHpoBaHHbix caMOK (7). MacTOTa 
6;iOKOo6pa30BaHHx y caMOK paBHfljiacb 10.1 %. floCTOBepHOCTb pa3HHUbi b noKa3aTejixx 
6;i0K006pa30BaHHx y caMuoB h caMOK npeBbicnjia 0.1 %-HbiH ypoBeHb 3HanHMOCTH. 

B Ta6;i. 2 npeflCTaBjieHbi uaHHbie, OTpaxcaiomne BpeMeHHbie h3mchchhx aKTHBHOCTH 
6;iOKOo6pa30BaHHx y nouonbiTHbix 6jiox. Flpn 3apaxceHHH uiTaMMOM H-3321 nacTOTa 
OjiOKHpoBaHHfl caMuoB HMeeT xopouio BbipaxceHHbiH nHK Ha 10-e cyTKH. flHHaMHKa 
6jiOKOo6pa30BaHH5i y caMOK He HMeeT xopouio BbipaxceHHoro nnxa, ho HaOniouaeTCfl 
TeHfleHUHfl k no^TjeMy Ha 19 — 21-e cyTKH. 

B onbiTe c THnHHHbiM jyin TopHO-AjiTaHCKoro npnpouHoro onara uiTaMMOM nyMHoro 
MHKpoOa (H-3160) Hcnojib30BaHbi 70 caMOK h 26 caMuoB. IlepBbie caMUbi c 6 jiokom 
npeuxceuyuKa OTMeneHbi Ha 7-e, caMKH — Ha 5-e cyTKH. TlocjieuHHe OjiOKnpoBaHHbie oco6h 
o6ohx nojiOB OTMeHeHbi Ha 21-e cyTKH. MacTOTa bo3hhkhobchhx Ojioxa y caMuoB b onbiTe 
cocTaBHjia 23.1, y caMOK — 12.9 %. 

y 6 jiox, HHcfiHUHpoBaHHbix uiTaMMOM H-3160, npocnexcHBaeTCfl noflo6Hax xce 3aKOHO- 
MepHOCTb. y caMuoB BbipaxceHHbiu noATeM 6jiOKOo6pa30BaHHx HaOjuouaeTca Ha 7—10-e 
cyTKH, a y caMOK — k KOHuy onbiTa. 

B pe3yjibTaTe npoBeueHHbix nccjieuoBaHHH BbixBjieHbi pa 3 JiHHnx b nacTOTe $opMHpo- 
BaHHX 6noKa y caMOK h caMuoB X. cheopis , HHcJiHUHpoBaHHbix uByMa uiTaMMaMH nyMHoro 
MHKpo6a H3 TopHO-AjiTaHCKoro npnpoAHoro onara nyMbi. B nepBOM cjiynae (npn hhcJih- 
unpoBaHHH TpnnTO(|)aH3aBHCHMbiM uiTaMMOM) nacTOTa o6pa30BaHHH 6/iOKa y caMuoB 
cocTaBHjia 40.9 % h b 4 pa3a npeBbicnjia nacTOTy OnoKupoBaHux caMOK. Bo BTopoM cjiynae 
(npu 3apaxceHHH HaceKOMbix THnHHHbiM ujia onara uiTaMMOM B036yuHTeji5i nyMbi) 3aperuc- 
TpupoBaH Taxxce 6ojiee BbicoKHH npoueHT GjiOKHpoBaHHfl caMuoB no cpaBHeHHio c 
CaMKaMH. Oco6eHHOCTeH B 6jI0K006pa30BaHHH, oGyCJIOBJieHHbIX CBOHCTBaMH UITaMMOB 


Tabjiuua 1 

AKTHBHocTb 6noKoo6pa30BaHH5i y caMuoB h caMOK Xenopsylla cheopis , 
3apaxceHHbix pa3HbiMH UiTaMMaMH nyMHoro MHKpoGa 


Table 1. Activity of blocking in females and males Xenopsylla cheopis 
infected with the different strains of Yersinia pestis 


no* 

Hhcjio 

6jiox 

H3 HHX 6jIOKHpO- 
BaHHblX 

no* 

Hhcjio 

6jiox 

M3 HHX 6jIOKHpO- 
BaHHblX 

a6c. 

% 

a6c. 

. % 


IllTaMM 

H-3321 



IllTaMM H-3160 


CaMKH 

207 

21 

10.1 

CaMKH 

70 

9 

12.9 

CaMUbi 

181 

74 

40.9 

CaMUbi 

26 

6 

23.1 
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Ta6jinua 2 

flHHaMHKa 6^0K006pa30BaHHH y caMUOB h caMOK Xenopsylla cheopis , 
3apaxeHHbix pa3HbiMH imaMMaMH nyMHoro MHicpoSa 


Table 2. Dinamics of blocking in females and males Xenopsylla cheopis , 
infected with the different strains of Yersinia pestis 



lllTaMM H-3321 

IllTaMM H-3160 

HoMep 













H epOK 


CaMKH 



caMUbi 



CaMKH 



caMUbi 


(cyT) 

noa- 


H3 HHX 


H3 HHX 


H3 HHX 


H3 HHX 

KOPMOK 

Bcero 

c 6aoKOM 

Bcero 

c 6 jiokom 

Bcero 

c 6 jiokom 

Bcero 

C 6JIOKOM 



a6c. 

% 


a6c. 

% 


a6c. 

% 


a6c. 

% 

1 ( 3 ) 

207 

0 

0 

181 

1 

0.6 

70 

0 

0 

26 

0 

0 

2 ( 5 ) 

192 

0 

0 

167 

5 

3 

63 

1 

1.6 

26 

0 

0 

3 ( 7 ) 

185 

2 

1.1 

161 

8 

4 
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1 

1.8 

26 

2 

7.7 

4 ( 10 ) 

179 

2 

1.1 

139 

28 

20.1 

49 

0 

0 

24 

2 

8.3 

5 ( 12 ) 

169 

3 

1.8 

103 

17 

16.5 

47 

1 

2.1 

20 

0 

0 

6 ( 14 ) 

162 

3 

1.9 

78 

6 

7.7 

45 

1 

2.2 

15 

1 

6.7 

7 ( 17 ) 

106 

1 

0.9 

42 

6 

14.3 

43 

0 

0 

12 

0 

0 

8 ( 19 ) 

88 

3 

3.4 

37 

3 

8.1 

38 

3 

7.9 

11 

0 

0 

9 ( 21 ) 

82 

7 

8.5 1 

32 

0 

0 

34 

2 

5.9 

7 

1 

14.3 


B036yflHTe;i5i nyMbi, He HaOjnouajiocb. CraTHCTnnecKafl oueHKa uoneH caMUOB h caMOK, 
6jlOKHpOBaHHbIX pa3J!HHHbIMH LUTaMMaMH, nOKa3aJia OTCyTCTBHe XtOCTOBepHbIX pa3J!HHHH y 
o6ohx no/iOB (P>0.05). To, hto TpnnTOc{)aH3aBHCHMbiH unaMM nyMHoro MHKpo6a no 
cnoco6HOCTH cJ)opMHpoBaTb 6 jiok npeu^ejiyuKa y 6 jiox He ycTynaeT imaMMy, TnnnnHOMy 
UJifl TopHO-AnTaHCKoro npnpouHoro onara, no3BOjmeT npeunonoxHTb, hto TpnnTOc{)aH3a- 
BHCHMbie UITaMMbl HyMHOTO MHKpo6a ynaCTByiOT B nOflAepxaHHH 3nH300THH Ha TeppHTO- 
pnn onara HapaBHe c TnnHHHbiMH LUTaMMaMH. 

TaKHM o6pa30M, Mbi ycTaHOBHjin, hto nacTOTa o6pa30BaHH« 6/iOKa y 6 jiox b 3Hann- 
Te/ibHOH Mepe onpeuejiaeTCfl hx no/iOM. rio-BHUHMOMy, B3aHMOOTHOineHH5i c B036yuHTe.neM 
y caMUOB h caMOK 6 jiox cKJiaubiBaiOTCfl no-pa3HOMy. B nojib3y 3Toro npeunojioaceHHfl 
roBopaT uaHHbie, nojiyneHHbie npn oOcueuoBaHHH TyBHHCKoro npnpouHoro onara. Bnep- 
Bbie 3nn300TH5i 3aperHCTpnpoBaHa 3uecb b 1964 r. b MoHryH-TafirnHCKOM p-He. B aKTHBHOH 
$opMe OHa npoTexana uo 1967 r. (Ky3HeuoB h up., 1969). B 1964 h oco6chho b 1965 r. 
OTHOCHTeubHoe KOJiHHecTBO caMUOB b c6opax C. tesquorum 6bmo HanOojibLUHM h npeBbi- 
uiajio 40 %. IlpHHeM KpnBaa npoueHTa caMUOB b nonyuaunH HarnauHO noKa3biBaeT ero 
3HaHHTe/ibHoe yBeunneHne c hiojih, Korua o6biHHO h HaOmouaeTca MaKCHMaubHaa 3nn30- 
OTHnecKaa aKTHBHOCTb. B 1966 r. uojih caMUOB c Mas no ceHTflOpb Haxounjiacb b npeueuax 
40 %. B 1967 r. HaO/nouanocb ycTOHHHBoe CHnxeHHe KOunnecTBa caMUOB b TeneHHe Bcero 
ueTa (JleTOBa h up., 1969). Kohchho, Heub3a cnnTaTb, hto hmchho yMeHbuieHne uouh 
caMUOB npHBeuo k yracaHHio 3nn300THHecKoro npouecca, ho BpeMeHHOH napauueun3M 
3THX UByX ABJieHHH yKa3bIBaeT Ha HX B03M0)KHyK) CB513b. 

HauiH h paHee nouyneHHbie pe3yubTaTbi no B3anMOOTHOuieHH^M caMUOB h caMOK 6uox 
c B036yuHTeueM nyMbi oOycuoBJiHBaiOT Heo6xouHMOCTb H3yneHH5i poun noua HaceKOMoro 
B pa3BHTHH 3nH300THH. 
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DIFFERENCES IN A PROVENTRICULAR BLOCK FORMATION 
IN MALES AND FEMALES XENOPSYLLA CHEOPIS (SIPHONAPTERA: PULICIDAE) 

L. P. Bazanova, G. A. Voronova, E. G. Tokmakova 
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SUMMARY 

Frequency of block formation was studied in Xenopsylla cheopis infected with the triptophan- 
dependent and the typical strains of Yersinia pestis from the Mountain-Altai natural plague focus. It 
was shown that the rate of blocked males in comparison with that of females was statistically higher. 
In experiments with the triptophan-dependent strain the frequency of blocking in males was 40.9 % 
and exceeded that in females at four times. The highest rate of blocked males was marked at 7—10th 
and that of females at 21th days, the tryptophan-dependent strain did not concede to the typical strain 
in the ability to from a proventricular block in fleas. 


59 



